Generally Physiological
This month's installment of Generally Physiological concerns identification of a channel crucial for the perception of sweet, bitter, and umami tastes; a role for caffeine in honeybee asso ciative olfactory memory; and meth ods for imaging calcium throughout entire astrocytes.
A taste for CALHM1
Sweet, bitter, and umami (the savory taste elicited by glutamate) substan c es bind to G protein-coupled taste receptors on type II taste bud cells, ac tivating a signaling pathway in which Ca 2+ release leads to the Ca 2+ depen dent activation of TRPM5 channels and thereby membrane depolariza tion. This elicits action potentials, triggering the nonvesicular release of ATP and thereby the activation of nearby afferent gustatory neurons. Taruno et al. (2013) Bitter substances, like caffeine, con tribute to plant defenses by repelling herbivores; indeed, caffeine is toxic in high doses. It thus seems surpris ing that caffeine is found in the nec tar of some plants, where it might be expected to repel pollinating insects. Wright et al. (2013) determined that low concentrations of caffeine (com parable to that in the nectar of Citrus and Coffea species) enhanced long term olfactory memory in honeybees: bees were three times more likely to remember a scent associated with a sucrose reward when caffeine was added to the sucrose solution. Bath application of caffeine depolarized Tasting the bitter and the sweet, honeybee memories, and visualizing calcium throughout entire astrocytes
Model of taste signaling in type II taste receptor cells, showing ATP release through CALHM1. (Reprinted by permission from Macmillan Publishers, Ltd. Nature. Taruno et al., 495:223-226, copyright 2013.) Tasting the bitter and the sweet, a role for caffeine in honeybee associative olfactory memory, and methods for imaging calcium throughout entire astrocytes
Kenyon cells in mushroom bodies (a region implicated in the formation of insect olfactory associative mem ory; see Chittka and Peng, 2013 ) of intact honeybee brains, an effect blocked by a nicotinic acetylcholine receptor antagonist, and enhanced the response to exogenous acetyl cho line. Consistent with caffeine's ability to act as an adenosine receptor antagonist, the adenosine receptor an ta gonist DPCPX mimicked caffeine's effects on Kenyon cells, suggesting that antagonism of adenosine could be pertinent to caffeine's effects on Kenyon cell excitability (and presum ably honeybee olfactory memory).
Noting that the concentrations of caffeine in nectar were below those that were aversive, the authors pro posed that, by enhancing honeybee olfactory associative memory, caf feine increases foraging efficiency (thereby promoting more effective pollination) independent of its role in defense.
Monitoring localized calcium signals throughout astrocytes
Astrocytes, once relegated to the role of neural "glue," are now known to play crucial roles in brain physiology, 
